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(57)Abstract: 

PURPOSE: To obtain a fluoroplastic powder composition which has excellent coating film formation and is suitable for forming 
coating film excellent in surface smoothness by powder processing, for example, powder coating or rotational molding. 
CONSTITUTION: This perfluoroalkyl (PFA) resin powder composition comprises polytetrafluoroethylene (PTFE) particles of 
50J/g or more heat of crystallization or PTFE colloidal particles of 50J/g or less heat of crystallization wherein the average 
particle size of the composition is 1-1,000 microns and the specific melt fluidity under no loading satisfies the expression: log 10 
F≥3.12-0.701ogl0η0 [F is unloaded melt fluidity of the copolymer powder; η is the specific melt fluidity of the 
copolymer powder at 372°C]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

[0003] Since the object of this invention has the detailed spherulite which is excellent in a film plasticity and is formed at the time 
of crystallization, it is in offering the powder constituent of PFA which gives the paint film which was excellent in surface smooth 
nature with powder processing of powder coating, rotational casting, etc., and a moldings. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to a fluororesin powder constituent useful as powder for powder processing, such 
as powder coating and rotational casting. Furthermore, in detail, it is the tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) 
copolymer powder constituent which contains a polytetrafluoroethylene particle and changes, and is related with the fluororesin 
powder constituent suitable for obtaining a paint film and a moldings excellent in surface smooth nature. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polytetrafluoroethylene particle and the heat of crystallization whose heat of crystallization is 50J/g or more contam 
at least one sort of polytetrafluoroethylene particles chosen from the colloid polytetrafluoroethylene particle of less than 50 J/g. 
They are the tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) copolymer powder constituent which changes. The mean 
particle diameter of this powder constituent by 1-1000 microns and the formula loglO of the following [ fluidity / no-load melting 
] - the ratio of a copolymer powder constituent [ in / the inside F of a F >=3 . 1 2-0.701ogl 0eta[type, and / in eta / 372 degrees C ] 
- melt viscosity (poise) is expressed. [ the no-load melting fluidity of a copolymer powder constituent ] ] The fluororesin powder 
constituent for powder processing characterized by being satisfied. 

[Claim 2] The powder constituent according to claim 1 with which a polytetrafluoroethylene particle has the heat of crystallization 
50J [/g ] or more. 

[Claim 3] The powder constituent according to claim 1 whose polytetrafluoroethylene particle is a colloid polytetrafluoroethylene 
particle which has the less than 50J [/g ] heat of crystallization. 

[Claim 4] The powder constituent according to claim 2 whose content of a polytetrafluoroethylene particle is 25 or less % of the 
weight. 

[Claim 5] The powder constituent according to claim 3 whose content of a polytetrafluoroethylene particle is 1 or less % of the 
weight. 

[Claim 6] The powder constituent according to claim 1 to 5 whose content of a polytetrafluoroethylene particle is 0.001 % of the 
weight or more. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It comes out of the powder constituent of this invention to process it according to the same processing 
conditions as the conventional PFA powder for powder processing. The front face of works, such as lining or a container by 
which coating was carried out, a pipe, and a joint, is excellent in smooth nature with the container obtained by rotational casting, a 
pipe, revolution lining, or powder coating compared with the front face of the work obtained from the conventional PFA powder. 
Therefore, the dust particle adhering to a work front face is removable by short-time washing. Since PTFE used as an additive has 
thermal resistance and chemical resistance equivalent to PFA, the physical properties on the front face of a work are also 
excellent. Especially the work obtained from the constituent whicfrrfoes-rrot contain ffie^comp"onent eluted with drug solutions, 
suc±ras-a-*netel, as a thermostabilizer or a filler among the constituents of this invention fits the facility for dealing with the high 
grade drug solution used by the semi-conductor production process which dislikes mixing of a foreign matter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a fluororesin powder constituent useful as powder for powder processing, such 
as powder coating and rotational casting. Furthermore, in detail, it is the tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) 
copolymer powder constituent which contains a polytetrafluoroethylene particle and changes, and is related with the fluororesin 
powder constituent suitable for obtaining a paint film and a moldings excellent in surface smooth nature. 
[0002] 

[Description of the Prior Art] Although tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) copolymer is known for an 
abbreviated name called PFA, and the powder is used for rotational casting, such as paint, and lining or a container to base 
materials, such as iron and aluminum, since melting shaping is possible, since the front face of the paint film obtained or a 
moldings is not smooth, a contamination tends to adhere to a front face, and the problem that washing is also hard to remove is 
pointed out. The 1st factor which affects surface smooth nature is the film plasticity of polymer powder, it is known that physical 
properties, such as particle diameter of polymer powder, particle shape, a melting fluidity, and thermal stability, will affect a film 
plasticity, and many examination is already made about this. Since the big and rough spherulite which reaches the diameter of 
20-150 microns at the time of crystallization of PFA is formed about the crystallinity of a polymer and a spherulite border area 
seives as a trench on a paint film or a moldings front face, the 2nd factor has an adverse effect on smooth nature. About this 2nd 
factor, examination is not made at all conventionally. 
[Problem(s) to be Solved by the Invention] 

[0003] Since the object of this invention has the detailed spherulite which is excellent in a film plasticity and is formed at the time 
of crystallization, it is in offering the powder constituent of PFA which gives the paint film which was excellent in surface smooth 
nature with powder processing of powder coating, rotational casting, etc., and a moldings. 
[0004] 

[Means for Solving the Problem] this invention persons find out that the surface smooth nature of a paint film or a rotational, 
casting object formed from PFA powder is remarkably improvable, without making a spherulite detailed and moreover spoiling 
other properties of PFA by making PFA contain specific little polytetrafluoroethylene (PTFE), as a result of inquiring in order to 
attain the aforementioned object. 

[0005] Namely, this invention The polytetrafluoroethylene particle and the heat of crystallization whose heat of crystallization is 
50J/g or more contain at least one sort of polytefrafluoroethylene particles chosen from the colloid polytetrafluoroethylene particle 
of less than 50 J/g. They are the tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) copolymer powder constituent which 
changes. The mean particle diameter of this powder constituent by 1 -1 000 microns and the formula logl 0 of the following 
fluidity / no-load melting ] ~ the ratio of a copolymer powder constituent [ in / the inside F of a F >=3 . 1 2-0.701ogl Oetaftype, and 
/ in eta / 372 degrees C ] - melt viscosity (poise) is expressed. [ the no-load melting fluidity of a copolymer powder constituent ] ] 
It is the fluororesin powder constituent for powder processing characterized by being satisfied. 

[0006] In this invention, tetrafluoroethylene / fluoro alkoxy trifluoro ethylene copolymer (PFA) is ciystalline copolymers with the 
fluoro alkoxy trifluoro ethylene expressed with tetrafluoroethylene, the following type (1), or a formula (2). 
[0007] 
[Formula 1] 

CF: =CF (OCFj CF) B -O- (CF 2 ) tt CF 2 X 
I 

CF 5 

(For H, or F and n, the integer of 0-4 and m are [ X ] the integer of 0-7) 

[0008] 

[Formula 2] 

CF, -CF (OCF, CF) , -0-CF 2 -CF-CF* 
I I 
CFj CF 8 

(q is the integer of 0-3) 
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[000$] That whose fluoro alkoxy trifluoro ethylene content in PFA used for the powder constituent of this invention is 1 - 10 % of 
the weight is desirable, this copolymer — again — 372**1 degree C — setting — 0.5 to 100x104 the ratio of the range of a poise — 
the range desirable [ having melt viscosity ] and more desirable ~ 0.5 to 50x104 It is a poise, a ratio — melt viscosity — 0.5x104 
case it is lower than a poise the time of melting — "— by the moldings of uniform thickness is difficult to get, and the stress 
crack-proof nature of a moldings also gets worse, a ratio — melt viscosity — 1 00x104 When higher than a poise, a film plasticity 
falls and it is difficult to get in a uniform paint film and a uniform moldings. Although the powder of PFA used as the raw material 
of the constituent of this invention is obtained by which approaches, such as a **** polymerization, a solvent polymerization, and 
an emulsion polymerization, in order to acquire the PTFE particle which carries out a postscript, and the most urirform possible 
mixed state, as for the mixed front stirrup with a PTFE particle, it is desirable [ the mean particle diameter of raw material PFA 
powder ] to consider as 10 microns or less during mixing. 

[0010] PTFE which carries out addition mixing at Above PFA is the denaturation PTFE containing modifiers, such as a 
homopolymer of tetrafluoroethylene or hexafluoropropylene (HFP) of less than 1 % of the weight of a minute amount, fluoro 
alkoxy trifluoro ethylene, fluoro alkyl ethylene, and chlorotrifluoroethylene. 

[00 1 1 ] In this invention, even if it is the PTFE particle whose heat of crystallization is 50 or more J/g as these PTFE or the heat of 
crystallization is less than 50 J/g, if it is a colloid PTFE particle, it can be used. That is, PTFE which carries out addition 
combination requires that the polytetrafluoroethylene particle and (2) heat of crystallization whose (1) heat of crystallization is 
50J/g or more should be at least one sort of polytetrafluoroethylene particles chosen from the colloid polytetrafluoroethylene 
particle of less than 50 J/g to PFA powder. 

[0012] Above PTFE (1) can be obtained by the polymerization of TFE under existence of radiation irradiation decomposition and 
the pyrolysis of the amounts PTFE of macromolecules, such as "molding powder" and "fine powder", or a chain transfer agent etc. 
Although PTFE (1) usually comes to hand as powder with a mean particle diameter of 20 microns or less, mean particle diameter 
is not limited to this. Since such PTFE is low molecular weight, it can very be easy to crack it, and it can carry out pulverization 
easily by the mixing process with PFA powder, and can acquire the uniform mixed state with PFA. Above PTFE (2) has high 
molecular weight compared with PTFE (1). A colloid PTFE particle is a PTFE particle which has the mean particle diameter of 
0.05-1 micron, and it can obtain according to an emulsion polymerization here. On the other hand, the object of this invention 
cannot be attained in PTFE by which the heat of crystallization is less than 50 J/g, and has the mean particle diameter of dozens of 
microns to hundreds of microns like the "molding powder" obtained, for example by the suspension polymerization. 
[0013] The diameter of an average spherulite decreases rapidly by making PFA contain PTFE which satisfies said conditions. 
When crystallizing a constituent with 10-degree-C cooling rate for /from a melting condition as a content of PTFE, it is desirable 
to make 1 5 microns or less into the effective dose which can give the diameter of an average spherulite 1 0 microns or less 
preferably, and 0.01% of the weight or more of a content is usually preferably adopted 0.001% of the weight or more to the total 
quantity with PFA. 

[0014] In order to raise the surface smooth nature of mold goods, it is desirable to make the diameter of an average spherulite as 
small as possible. Although the diameter of an average spherulite tends to decrease with the increment in a PTFE content, if a 
content becomes 1% of the weight or more, the diameter of an average spherulite will become almost fixed. 
[00 1 5] a ratio [ in / in the no-load melting fluidity F measured by the approach of carrying out a postscript in the powder 
constituent of this invention / 372 degrees C of a powder constituent ] — it is required to satisfy the following formula connected 
with melt viscosity eta. 

logl OF >=3. 12-0.701ogl0eta [0016] No-load melting fluidity is difficult to get in a smooth surface paint film and a surface 
smooth moldings in the constituent with which are not satisfied of the above-mentioned formula. Reduce the no-load melting 
fluidity of a constituent, an excessive PTFE content tends to spoil surface smooth nature, and this inclination is remarkable in 
especially PTFE of the amount of macromolecules. Therefore, a PTFE content must be chosen within limits which satisfy the 
formula of the above [ no-load melting fluidity ]. Since it depends for the upper limit of such a PTFE content on the molecular 
weight of PTFE greatly, if the relation between the molecular weight of PTFE and the heat of crystallization with functionality is 
shown, in the amount PTFE of macromolecules which has the heat of crystallization of less than 50 J/g 25 or less % of the weight 
in the low molecular weight PTFE which has the heat of crystallization of 50 or more J/g, 0. 1 or less % of the weight of a content 
will serve as a rule of thumb more preferably 0.2 or less % of the weight 1 or less % of the weight. In addition, since the 
inclination for a mechanical property to fall with 10% of the weight or more of a content in PTFE which has the heat of 
crystallization 50 J [/g ] or more also appears, 10 or less % of the weight of a content is more desirable. 
[00 1 7] There is especially no definition in the mixed approach with Above PFA and PTFE, and any approaches by which the 
uniform mixed state, such as the wet blending method with the dryblend method of PFA powder and PTFE powder, PFA 
dispersion liquid, PTFE powder, or PTFE dispersion liquid, is acquired can be used. Moreover, beforehand, distribute the particle 
of PTFE in the polymerization medium in the polymerization tank of PFA, the polymerization of PFA is made to start, and 
approaches, such as obtaining the PFA constituent containing PTFE, can also be taken. 

[001 8] Since the powder after mixing raises fine-particles properties, such as apparent specific gravity, it can carry out various 
kinds of processings by the well-known approach. It is the approach of grinding the approach (3) mixing powder ground after 
compressing mixed powder with the approach (JP,53-1 1296,B, JP,52-44576,B) (2) roll and press which spray (1) mixing 
powder or dispersion liquid as such an art into the ambient atmosphere heated more than the melting point of PFA after 
granulation or granulation under existence of a hydrophobic solvent or coexistence of a hydrophobic solvent and water. (4) After 
condensing the mixed aquosity dispersion liquid of PFA and PTFE, the approach of adding a hydrophobic solvent and pulverizing 
after granulation or granulation etc. can be mentioned. 
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[0019] In order to raise the collapsibility-proof of the particle of TFE system copolymer granulation powder to JP,62-260849,A, 
Although using the high fibrosis inclination of the "molding powder" of high PTFE of a fibrosis inclination and "fine powder", and 
adding these PTFE as a binder is proposed Since PTFE of less than 40 J/g which there is almost no fibrosis inclination and has a 
high fibrosis inclination is also used in a minute amount, there is no effectiveness of raising collapsibility-proof as a binder among 
PTFE used by this invention at PTFE of 40 or more J/g of heat of crystallization. Therefore, since it collapses, and pulverization is 
carried out and a fine-particles property tends to get worse, as for the powder corned by approaches, such as the above (3) and 
(4), it is desirable to carry out heat weld of the granulation powder at the temperature which does not exceed the melting point 
beyond the fusion initiation temperature of PFA, for example, 265-3 1 0 degrees C, in order to prevent this. Moreover, the powder 
particle obtained by grinding by (2) - (4) can also carry out heat weld of the powder after grinding at the same temperature in 
order to usually improve this by the infinite form, since apparent density gravity is low. 

[0020] Furthermore, a polymer end group can also be stabilized by carrying out fluorine gassing of the powder before mixing, or 
the powder constituent after mixing by the approach of JP,62-104822,A or JP,2-163 12 8, A in order to raise the thermal stability at 
the time of melting of a mixed powder constituent. 

[0021] The powder constituent of this invention can contain various well-known thermostabilizers. As a thermostabilizer, 
although the powder (JP,5-1 12690 ,A) of an amine system antioxidant, an organic sulfur system compound (JP,55-9603,A), tin or 
zinc powder (JP,55-50066,B), a phenolic antioxidant (JP,55-38802,A), and polyphenylene sulfide (PPS) etc. can be illustrated, in 
the point which is excellent in chemical resistance and does not have the problem of an effluent, PPS powder is desirable as a 
thermostabilizer. . 

[0022] The powder constituent of this invention can also contain various kinds of fillers depending on an application. As a filler, 
metal powder, a metal fiber, carbon black, carbon fiber, silicon carbide, a glass fiber, a glass bead, a glass flake, graphite, heat 
resistant resin, for example, polyphenylene sulfide, polyimide, polyamidoimide, polyether sulfone, a polyether ether ketone, 
aromatic polyamide, etc. can be illustrated. In order to attain the object of this invention, as for a bulking agent, it is desirable to 
have the shape of impalpable powder no adverse effect is [ shape ] in surface smooth nature. 

[0023] 100-1000 microns of mean particle diameter which the powder constituent for powder processing of this invention 
obtained by the above has the mean particle diameter of 1 - 1000 microns, and was suitable for powder molding, such as rotational 
casting and revolution lining, are 150-500 microns preferably, and the mean particle diameter suitable for powder coating is 
1-150 microns. 
[0024] 

[Effect of the Invention] It comes out of the powder constituent of this invention to process it according to the same processing 
conditions as the conventional PFA powder for powder processing. The front face of works, such as lining or a container by 
which coating was carried out, a pipe, and a joint, is excellent in smooth nature with the container obtained by rotational casting, a 
pipe, revolution lining, or powder coating compared with the front face of the work obtained from the conventional PFA powder. 
Therefore, the dust particle adhering to a work front face is removable by short-time washing. Since PTFE used as an additive has 
thermal resistance and chemical resistance equivalent to PFA, the physical properties on the front face of a work are also 
excellent. Especially the work obtained from the constituent which does not contain the component eluted with drug solutions, 
such as a metal, as a thermostabilizer or a filler among the constituents of this invention fits the facility for dealing with the high 
grade drug solution used by the semi-conductor production process which dislikes mixing of a foreign matter. 
[0025] 

[Example] An example and the example of a comparison are shown below, and this invention is concretely explained to it. In 
addition, the measurement of the class of raw materials PFA and PTFE used in the example and the example of a comparison and 
the physical properties of the obtained constituent is as follows. 

[0026] (A) Raw material fluororesin (1) The PFA following four sorts of tetrafluoroethylene / perfluoro (propyl vinyl ether) 

(PP VE) copolymer aquosity dispersion liquid were used. 

[0027] 



[A table 1] 


PFAmm 


a 


b 


c 


d 




0.2 


0.2 


0.2 


0.2 




3.4 


3.5 


3.5 


3.1 


mum ra 


308 


307 


307 


308 


fc»B4ttr# (x io 4 tf-rx) 


4.0 


3.8 


13 


33 



[002 8] (2) The PTFE following seven sorts of PTFE powder and aquosity dispersion liquid were used. 

[0029] 

[A table 2] 
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PTFEtfc£ 


PTFETkffefr 


PTFE <DWM 


A 


B 


C 


D 


E 


F 


G 


vrtH 




PPVE 
0.1 


HFP 
0.1 






tils 


HFP 
0.3 




5 


8 


2 


6 


29 


0.20 


0.1 


T ml * 

T m2 X 

T c X 
H c J/g 


332 
328 
316 
58 


331 
323 
313 
53 


322 
324 
312 
59 


326 
328 
308 
67 


345 
328 
314 
23 


314 

34 


306 
47 



y 



[0030] (B) Physical-properties measuring method (1) The PPVE content measuring method in PFA: After compressing Sample 

PFA at 350 degrees C, it asked for the extinction quotient by the following formula from the infrared absorption spectrum 

(nitrogen-gas-atmosphere mind) of a film with a thickness of about 50 microns obtained by carrying out water cooling, and the 

PPVE content of a sample was calculated using the calibration curve beforehand acquired with the standard film of PPVE content 

10.07 

mmt= 

known. ** W&4.25 19 a » 

[0031] (2) The melting out temperature, the crystallization temperature, and the DSCby heat-of-crystallization PerkinElmer, Inc. 7 
mold of PTFE were used. After carrying out weighing capacity of the 5mg of the samples, putting into the aluminum pan of 
dedication and carrying out crimp by the crimper of dedication, it contains on a DSC body and temperature up is started. 
Temperature up was carried out by part for 10 -degree- C/from 200 degrees C to 380 degrees C, and fusion peak temperature was 
searched for as a melting out temperature (Tml :degree C) from the melting curve obtained at this time. After holding a sample for 
1 minute at 380 degrees C, the temperature was lowered by part for 10-degree-C/to 200 degrees C, and crystallization peak 
temperature was searched for as crystallization temperature (Tc:degree C) from the crystallization curve obtained at this time. 
According to the conventional method, it asked for the heat of crystallization (Hc: J/g) from the peak area which connects the point 
that a curve separates from the base line before and behind a crystallization peak, and the point which returns to the base line in a 
straight line, and is defined. After holding a sample for 1 minute at 200 degrees C, again, temperature up was carried out by part 
for 10-degree-C/to 380 degrees C, and fusion peak temperature was searched for as a melting out temperature (Tm2, **) from the 
melting curve obtained at this time. 

[0032] (3) powder with a powdered mean-particle-diameter mean particle diameter of 100 microns or more — a JIS standard 
sieve and electromagnetism — the shaking screen machine (FRITSH ANALYSETTE) was used, and particle size distribution 
were measured by the dry type screen method in the amount of samples of 50g, and it asked for mean particle diameter. About 
powder with a mean particle diameter of 100 microns or less, particle size distribution were measured using the Shimazu 
centrifugation type particle-size-distribution measuring device (SA-CP4L), and it asked for mean particle diameter. 
[0033] (4) According to the approach of a dispersion-liquid colloid particle given in mean-particle-diameter U.S. Pat. No. 
3,39 1,099, whenever [ light transmission / of the dilution dispersion liquid in the wavelength of 0.546 microns ] was measured, 
and it asked for mean particle diameter based on correlation of the mean particle diameter defined beforehand and whenever 
light transmission ]. 

[0034] (5) It was put on the slide glass, having used as the sample the disc-like intercept with a thickness of about 0.2mm which 
sliced the test piece after the diameter no-load melting fluidity measurement of an average spherulite in the thickness direction, 
and was obtained, and was attached in the METORA FP82HT mold hot stage. Temperature up is carried out by part for 
10-degree-C/to 360 degrees C, and a sample is dissolved, and after holding for 3 minutes at 360 degrees C, it was made to lower 
the temperature and recrystallize by part for 10-degree-C/to 200 degrees C. The sample front face was observed by the optical 
microscope scale factor 100 and 400 times, having removed the slide glass which carried the sample from the hot stage, and 
checking spherulite structure by polarization, after sample section temperature amounted to 200 degrees C. The diameter of 200 
continuous spherulites observed on a sample front face was measured, and the average was made into the diameter of an average 
spherulite. In addition, since the spherulite was observed as a distorted polygon by the collision with the spherulite which 
adjoined and grew, the diameter of a major axis was made into the diameter. Moreover, the diameter of an average spherulite used 
together the scanning electron microscope (3000 times and 5000 times) about the sample 5 microns or less, and measured the 
diameter of a spherulite. 

[003 5] (6) It calcinated at 360 degrees C for 1 hour all over the circulating reactor of the post heating style which placed the 
diameter of 40mm, and the circular aluminum frame of height ** of 10mm on the mild steel plate with a thickness of 1mm ground 
with surface roughness #600 sandpaper, and was filled up with about 5g of powder constituents into it, it took out from the 
furnace, and cooled radiationally to the room temperature, and the test piece with a thickness of about 2mm was obtained. The 
average of roughness height was measured about the front face of this test piece using the scanning laser microscope (Lasertec 
1LM21 mold). In addition, in the example 22 and the example 1 1 of a comparison, the average of roughness height was measured 
[ front face / of the electrostatic-coating film ] about the revolution lining side by the example 23 and the example 1 2 of a 
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comparison. 

[0036] (7) About 5 kgf/cm2 after being filled up with tensile strength and an elongation sample into the metal mold heated by 350 
degrees C on a hotpress and heating it for 20 minutes It pressurizes for about 1 minute by the pressure, subsequently to the press 
top of a room temperature metal mold is moved, and they are about 30 kgf/cm2. It pressurizes, and it is left for 20 minutes and 
cools. Thus, from the sheet with a thickness of about 1 .5mm created, the test piece of five sheets was cut down according to 
ASTMD 1457-83, the tensile test was performed by part for 50mm/rn initial grip spacing of 22.2mm, and tension rate, and the 
reinforcement and elongation (average of five test pieces) at the time of fracture were searched for. 

[0037] (8) a ratio ~ the melt indexer made from a melt viscosity Oriental energy machine was used, after filling up with the 5g 
powder sample the cylinder with a bore of 9.53mm held at 372 degrees C **1 degree C and holding it for 5 minutes, it extruded 
through the orifice with a bore [ of 2. 1mm ], and a die length of 8mm under the 5kg load (a piston and weight), and the knockout 
rate at this time (a part for gf) was found, a ratio -- melt viscosity was computed by the following formula, 
a ratio — melt viscosity eta(poise ) =53 1 50 / extrusion rate (a part for g/) 
[0038] (9) No-load melting fluidity (F) 

The disc-like test piece of diameter 2 5 (DO) mm pierced from 2mm sheet in thickness which carried out melting compression 
molding and obtained the powder non-constituent at 370 degrees C, and thickness 2(t) mm is placed on a mild steel plate with a 
thickness of 1mm ground with the sandpaper of #600, and after heating for 30 minutes at 3 1 0 degrees C all over a hot blast 
circulating reactor, it heats at 360 degrees C for further 1 hour. Subsequently, the mild steel plate which carried the test piece is 
cooled radiationally from a furnace to an ejection room temperature. It fuses, the diameter (Dl) of the spreading test piece is 
measured, and the no-load melting fluidity F is computed by the degree type. 
F=(D1 -DO )/2t [0039] (10) Marginal melting fluidity (f) 

a ratio [ in / by the following formula / 372 degrees C of a powder constituent ] ~ the f value and the above (9) which computed 
from melt viscosity eta and were obtained Size with the F value of the obtained location survey was compared, (this invention 
constituent F>=f) 

Iogl0£=3.12-0.701ogl0eta [0040] examples 1-4, the [examples 1-2 of comparison] meanparticle diameter of 0.2 microns, the 
PPVE content of 3.4 % of the weight, the melting out temperature of 308 degrees C, and a ratio — melt viscosity 4.0x104 while 
agitating to the aquosity dispersion liquid of PFA of a poise — a nitric acid — subsequently trichlorofluoroethane was added, the 
end of agglomerated powder was obtained, and this was dried at 150 degrees C for 10 hours. In this way, it is 1 weight section 
and a thermostabilizer, respectively about PTFE powder A-E shown in the obtained desiccation powder 99 weight section and a 
table 2. After supplying the PPS ( "Ryton" made from TOSOH SASUTIRU V-l grinding article) powder 1 weight section, and 
the pure-water 1 5 weight section to the Henschel mixer (FMlOmade from Mitsui Miike chemically-modified opportunity B mold) 
and mixing for 10 minutes by 3000rpm, the trichlorofluoroethane 50 weight section was added small quantity every, it agitated for 
1 minute by lOOOrpm, and granulation powder was obtained. Subsequently, after heat-treating this at 300 degrees C for 10 hours, 
it classified with the screen of 1000 microns of openings, and the powder constituent of a passing sieve was made into the sample. 
The property of the test piece obtained from this powder constituent and it is shown in a table 3 with the result of the example of a 
comparison which does not add PTFE powder. The test piece obtained from the powder constituent which added a PTFE 
additive-free thing and small PTFE of the heat of crystallization was inferior in surface smooth nature. In addition, the mean 
particle diameter of the powder which supplied only the desiccation agglomerated powder end of above PFA to the Henschel 
mixer, processed for 10 minutes and was obtained by 3000rpm was 8 microns. 

[0041] examples 5-13, the [examples 3-5 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3.5 % of 
the weight, the melting out temperature of 307 degrees C, and a ratio — melt viscosity 3.8x104 The powder constituent was 
obtained like the example 1 with the PTFE addition shown in a table 4 and a table 5 using the aquosity dispersion liquid of PFA 
of a poise, and the PTFE powder A. The property of a powder constituent and a test piece is shown in a table 4 and a table 5. the 
constituent which added PTFE to the large quantity — a ratio - the surface smooth nature of the test piece which it became 
difficult to fabricate a test piece and was obtained with the relative low therefore no-load melting fluidity to melt viscosity 
worsens. 

[0042] an example 14, the [example 6 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3.5 % of the 
weight, the melting out temperature of 307 degrees C, and a ratio - melt viscosity 1 3x1 04 The aquosity dispersion liquid of PFA 
of a poise and the PTFE powder A were used, and the powder constituent was obtained like the example 1 so that the rate of 
PTFE in a pitch might become 0.5 % of the weight. The property of the test piece obtained from this powder constituent and it is 
shown in a table 6 with the result of the example of a comparison which does not add PTFE powder. 

[0043] an example 15, the [example 7 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3.1 % of the 
weight, the melting out temperature of 308 degrees C, and a ratio - melt viscosity 33x104 The aquosity dispersion liquid of PFA 
of a poise and the PTFE powder A were used, and the powder constituent was obtained like the example 1 so that the rate of 
PTFE in a pitch might become 0.5 % of the weight. The property of the test piece obtained from this powder constituent and it is 
shown in a table 6 with the result of the example of a comparison which does not add PTFE powder. 

[0044] After adding to the aquosity dispersion liquid of PFA which used the aquosity dispersion liquid F of PTFE of the mean 
particle diameter of 0.2 microns, and 34J/g of heat of crystallization which are the raw material of examples 16-20 and the 
[examples 8-10 of comparison] marketing "fine powder" in the example 1 so that the rate of PTFE in a pitch may become 0.001 - 
1 % of the weight, and adding PPS powder at 1 % of the wei ght of a rate to a pitch to them further, while agitating The nitric acid 
was added, the emulsion was destroyed, subsequently trichlorofluoroethane was added and churning granulation was carried out. 
Thus, after rinsing the obtained granulation powder and carrying out desiccation heat weld at 300 degrees C for 10 hours, the 
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powder constituent was obtained by classifying with the screen of 1000 microns of openings. The property of a powder 
constituent and a test piece is shown in a table 7 with the result of the example of a comparison which did not add PTFE powder 
for the same actuation, but was carried out. 

[0045] To the [example 21] mean particle diameter of 0. 13 microns, and the aquosity dispersion liquid of PFA which used the 
aquosity dispersion liquid G of PTFE of heat-of-crystallization 47 J/g in the example 1, it added so that the rate of PTFE in a pitch 
might become 1 % of the weight, and the powder constituent was obtained like the example 1 6 to them. The property of a powder 
constituent and a test piece is shown in a table 8. 

[0046] [An example 22, the example 1 1 of a comparison] (surface roughness test of the electrostatic-coating film) 
The 99.5 weight sections and the PTFE powder A0.5 weight section were supplied to the Henschel mixer in the agglomerated 
powder end of PFA dried at 1 50 degrees C by the example 1 , and granulation powder was obtained like the example 1 . After 
heat-treating this granulation powder at 290 degrees C for 4 hours, it ground by rotational frequency lOOOOrpm using the 
ultracentrifuge mill (ZMmade from RETCH- 1). The screen and the powder constituent of a passing sieve were obtained by 150 
microns of backward openings which heat-treated this end of a pulverized powder at 300 degrees C for 6 hours. Electrostatic 
blasting of this powder constituent was carried out on the aluminum plate, it calcinated for 30 minutes at 360 degrees C, and the 
paint film with a thickness of about 80 microns was obtained. The property of a powder constituent and the surface roughness of a 
paint film are shown in a table 9 with the result of the example of a comparison which did not add PTFE powder for the same 
actuation, but was carried out. 

[0047] [An example 23, the example 12 of a comparison] (surface roughness test of a revolution lining side) 
The powder constituent was obtained like the example 14 except not adding PPS. Revolution lining of a steel pipe inner surface 
was carried out according to the following conditions using this powder constituent. The same actuation is shown in a table 10 
with the result of the example of a comparison which did not add PTFE powder for the property of a powder constituent, and the 
surface roughness of a lining side, but was carried out. 

[0048] Metal mold: 3B black steel pipe (the bore of 80mm, die length of 150mm) 
# 60 alumina sandblasting processing resin input: 200g (thickness of about 2mm) 

Making machine: Product made from Tamagawa Machine Biaxial 100L rotational casting machine revolution 3. 5rpm Rotation 
5.0rpm baking conditions: 300->320 degrees C 320 degrees C of 5-minute temperature up 30 minutes [ of maintenance ] 
320->360 degrees C 360 degrees C of 5-minute temperature up Maintenance 180-minute air cooling 20 minutes [0049] 
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[A table 4] 
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[A table 9] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention persons find out that the surface smooth nature of a paint film or a rotational 
casting object formed from PFA powder is remarkably improvable, without making a spherulite detailed and moreover spoiling 
other properties of PFA by making PFA contain specific little polytetrafluoroethylene (PTFE), as a result of inquiring in order to 
attain the aforementioned object. 

[0005] Namely, this invention The polytetrafluoroethylene particle and the heat of crystallization whose heat of crystallization is 
50J/g or more contain at least one sort of polytetrafluoroethylene particles chosen from the colloid polytetrafluoroethylene particle 
of less than 50 J/g. They are the tetrafluoroethylene / perfluoro (alkoxy trifluoro ethylene) copolymer powder constituent which 
changes. The mean particle diameter of this powder constituent by 1-1000 microns and the formula log 10 of the following 
fluidity / no-load melting ] -- the ratio of a copolymer powder constituent [ in / the inside F of a F >=3 . 1 2-0.701ogl0eta[type, and 
/ in eta / 372 degrees C ] -- melt viscosity (poise) is expressed. [ the no-load melting fluidity of a copolymer powder constituent ] ] 
It is the fluororesin powder constituent for powder processing characterized by being satisfied. 

[0006] In this invention, tetrafluoroethylene / fluoro alkoxy trifluoro ethylene copolymer (PFA) is crystalline copolymers with the 
fluoro alkoxy trifluoro ethylene expressed with tetrafluoroethylene, the following type (1), or a formula (2). 
[0007] 
[Formula 1] 

CF a =CF (OCF, CF) o -O- (CF a ) > CF 2 X 
I 

CF 3 

(For H, or F and n, the integer of 0-4 and m are [ X ] the integer of 0-7) 

[0008] 

[Formula 2] 

CF, =CF (OCF, CF) a -O-CF, -CF-CF 3 
I I 
CF, CF a 

(q is the integer of 0-3) 

[0009] That whose fluoro alkoxy trifluoro ethylene content in PFA used for the powder constituent of this invention is 1 - 10 % of 
the weight is desirable, this copolymer - again - 372**1 degree C - setting - 0.5 to 100x104 the ratio of the range of a poise ~ 
the range desirable [ having melt viscosity ] and more desirable - 0.5 to 50x104 It is a poise, a ratio - melt viscosity - 0.5x104 
case it is lower than a poise — the time of melting — "— by ", the moldings of uniform thickness is difficult to get, and the stress 
crack-proof nature of a moldings also gets worse, a ratio - melt viscosity — 1 00x1 04 When higher than a poise, a film plasticity 
falls and it is difficult to get m a uniform paint film and a uniform moldings. Although the powder of PFA used as the raw material 
of the constituent of this invention is obtained by which approaches, such as a **** polymerization, a solvent polymerization, and 
an emulsion polymerization, in order to acquire the PTFE particle which carries out a postscript, and the most uniform possible 
mixed state, as for the mixed front stirrup with a PTFE particle, it is desirable [ the mean particle diameter of raw material PFA 
powder ] to consider as 10 microns or less during mixing. 

[001 0] PTFE which carries out addition mixing at Above PFA is the denaturation PTFE containing modifiers, such as a 
homopolymer of tetrafluoroethylene or hexafluoropropylene (HFP) of less than 1 % of the weight of a minute amount, fluoro 
alkoxy trifluoro ethylene, fluoro alkyl ethylene, and chlorotrifluoroethylene. 

[001 1] In this invention, even if it is the PTFE particle whose heat of ciy stall ization is 50 or more J/g as these PTFE or the heat of 
crystallization is less than 50 J/g, if it is a colloid PTFE particle, -it can be used. That is, PTFE which carries out addition 
combination requires that the polytetrafluoroethylene particle and (2) heat of crystallization whose (1) heat of crystallization is 
50J/g or more should be at least one sort of polytetrafluoroethylene particles chosen from the colloid polytetrafluoroethylene 
particle of less than 50 J/g to PFA powder. 

[001 2] Above PTFE (1) can be obtained by the polymerization of TFE under existence of radiation irradiation decomposition and 
the pyrolysis of the amounts PTFE of macromolecules, such' as "molding powder" and "fine powder", or a chain transfer agent etc. 
Although PTFE (1 ) usually comes to hand as powder with a mean particle diameter of 20 microns or less, mean particle diameter 
is not limited to this. Since such PTFE is low molecular weight, it can very be easy to crack it, and it can cany out pulverization 
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easily by the mixing process with PFA powder, and can acquire the uniform mixed state with PFA. Above PTFE (2) has high 
molecular weight compared with PTFE (1). A colloid PTFE particle is a PTFE particle which has the mean particle diameter of 
0.05-1 micron, and it can obtain according to an emulsion polymerization here. On the other hand, the object of this invention 
cannot be attained in PTFE by which the heat of crystallization is less than 50 J/g, and has the mean particle diameter of dozens of 
microns to hundreds of microns like the "molding powder" obtained, for example by the suspension polymerization. 
[0013] The diameter of an average spherulite decreases rapidly by making PFA contain PTFE which satisfies said conditions. 
When crystallizing a constituent with 10-degree-C cooling rate for /from a melting condition as a content of PTFE, it is desirable 
to make 15 microns or less into the effective dose which can give the diameter of an average spherulite 10 microns or less 
preferably, and 0.01% of the weight or more of a content is usually preferably adopted 0.001% of the weight or more to the total 
quantity with PFA. 

[0014] In order to raise the surface smooth nature of mold goods, it is desirable to make the diameter of an average spherulite as 
small as possible. Although the diameter of an average spherulite tends to decrease with the increment in a PTFE content, if a 
content becomes 1% of the weight or more, the diameter of an average spherulite will become almost fixed. 
[00 1 5] a ratio [ in / in the no-load melting fluidity F measured by the approach of carrying out a postscript in the powder 
constituent of this invention / 372 degrees C of a powder constituent ] -- it is required to satisfy the following formula connected 
with melt viscosity eta. 

logl OF >=3 . 1 2-0.701ogl Oeta [00 1 6] No-load melting fluidity is difficult to get in a smooth surface paint film and a surface 
smooth moldings in the constituent with which are not satisfied of the above-mentioned formula. Reduce the no-load melting 
fluidity of a constituent, an excessive PTFE content tends to spoil surface smooth nature, and this inclination is remarkable in 
especially PTFE of the amount of macromolecules. Therefore, a PTFE content must be chosen within limits which satisfy the 
formula of the above [ no-load melting fluidity ]. Since it depends for the upper limit of such a PTFE content on the molecular 
weight of PTFE greatly, if the relation between the molecular weight of PTFE and the heat of crystallization with functionality is 
shown, in the amount PTFE of macromolecules which has the heat of crystallization of less than 50 J/g 25 or less % of the weight 
in the low molecular weight PTFE which has the heat of crystallization of 50 or more J/g, 0. 1 or less % of the weight of a content 
will serve as a rule of thumb more preferably 0.2 or less % of the weight 1 or less % of the weight. In addition, since the 
inclination for a mechanical property to fall with 1 0% of the weight or more of a content in PTFE which has the heat of 
crystallization 50 J [/g ] or more also appears, 10 or less % of the weight of a content is more desirable. 
[001 7] There is especially no definition in the mixed approach with Above PFA and PTFE, and any approaches by which the 
uniform mixed state, such as the wet blending method with the dryblend method of PFA powder and PTFE powder, PFA 
dispersion liquid, PTFE powder, or PTFE dispersion liquid, is acquired can be used. Moreover, beforehand, distribute the particle 
of PTFE in the polymerization medium in the polymerization tank of PFA, the polymerization of PFA is made to start, and 
approaches, such as obtaining the PFA constituent containing PTFE, can also be taken. 

[001 8] Since the powder after mixing raises fine-particles properties, such as apparent specific gravity, it can carry out various 
kinds of processings by the well-known approach. It is the approach of grinding the approach (3) mixing powder ground after 
compressing mixed powder with the approach (JP,53-1 1296J3, JP,52-44576,B) (2) roll and press which spray (1) mixing 
powder or dispersion liquid as such an art into the ambient atmosphere heated more than the melting point of PFA after 
granulation or granulation under existence of a hydrophobic solvent or coexistence of a hydrophobic solvent and water. (4) After 
condensing the mixed aquosity dispersion liquid of PFA and PTFE, the approach of adding a hydrophobic solvent and pulverizing 
after granulation or granulation etc. can be mentioned. 

[001 9] In order to raise the collapsibility-proof of the particle of TFE system copolymer granulation powder to JP,62-260849,A, 
Although using the high fibrosis inclination of the "molding powder" of high PTFE of a fibrosis inclination and "fine powder", and 
adding these PTFE as a binder is proposed Since PTFE of less than 40 J/g which there is almost no fibrosis inclination and has a 
high fibrosis inclination is also used in a minute amount, there is no effecti veness of raising collapsibility-proof as a binder among 
PTFE used by this invention at PTFE of 40 or more J/g of heat of crystallization. Therefore, since it collapses, and pulverization is 
carried out and a fine-p articles property tends to get worse, as for the powder corned by approaches, such as the above (3) and 
(4), it is desirable to carry out heat weld of the granulation powder at the temperature which does not exceed the melting point 
beyond the fusion initiation temperature of PFA, for example, 265-3 1 0 degrees C, in order to prevent this. Moreover, the powder 
particle obtained by grinding by (2) - (4) can also carry out heat weld of the powder after grinding at the same temperature in 
order to usually improve this by the infinite form, since apparent density gravity is low. 

[0020] Furthermore, a polymer end group can also be stabilized by carrying out fluorine gassing of the powder before mixing, or 
the powder constituent after mixing by the approach of JP,62-104822,A or JP,2-163 1 28,A in order to raise the thermal stability at 
the time of melting of a mixed powder constituent. 

[002 1] The powder constituent of this invention can contain various well-known thermostabilizers. As a thermostabilizer, 
although the powder (JP,5-1 12690,A) of an amine system antioxidant, an organic sulfur system compound (JP,55-9603,A), tm or 
zinc powder (JP,55-50066,B), a phenolic antioxidant (JP,55-38802,A), and polyphenylene sulfide (PPS) etc. can be illustrated, in 
the point which is excellent in chemical resistance and does not have the problem of an effluent, PPS powder is desirable as a 
thermostabilizer. . 

[0022] The powder constituent of this invention can also contain various kinds of fillers depending on an application. As a filler, 
metal powder, a metal fiber, carbon black, carbon fiber, silicon carbide, a glass fiber, a glass bead, a glass flake, graphite, heat 
resistant resin, for example, polyphenylene sulfide, polyimide, polyamidoimide, polyether sulfone, a polyether ether ketone, 
aromatic poly amide, etc. can be illustrated. In order to attain the object of this invention, as for a bulking agent, it is desirable to 
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have the shape of impalpable powder no adverse effect is [ shape ] in surface smooth nature. 

[0023] 100-1000 microns of mean particle diameter which the powder constituent for powder processing of this invention 
obtained by the above has the mean particle diameter of 1-1000 microns, and was suitable for powder molding, such as rotational 
casting and revolution lining, are 150-500 microns preferably, and the mean particle diameter suitable for powder coating is 
1-1 50 microns. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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EXAMPLE 



[Example] An example and the example of a comparison are shown below, and this invention is concretely explained to it. In 
addition, the measurement of the class of raw materials PFA and PTFE used in the example and the example of a comparison and 
the physical properties of the obtained constituent is as follows. 

[0026] (A) Raw material fluororesin (1) The PFA following four sorts of tetrafluoroethylene / perfluoro (propyl vmyl ether) 

(PP VE) copolymer aquosity dispersion liquid were used. 

"0027] 

A table 1] , ( 





a 


b 


c 


d 




0-2 


0.2 


0.2 


0.2 


PPVE^M CMtK) 


3.4 


3.5 


3.5 


3.1 


mmi&m (V) 


308 


307 


307 


308 


JtSSfcttrffi (x io 4 AUX) 


4.0 


3.8 


13 


33 



[0028] (2) The PTFE following se ven sorts of PTFE powder and aquosity dispersion liquid were used. 
[0029] 



PTFEtfcfc 


mi 


PTFE V>W& 


A 


B 


C 


D 


E 


F 


G 






PPVE 
0.1 


HFP 

0.1 








HFP 
0.3 




5 


8 


2 


6 


29 


0.20 


0.1 


T ml ^ 
T m2 * 
T c T 


332 
328 
316 
58 


331 
328 
313 
53 


322 
324 
312 
59 


326 
328 
308 
67 


345 
328 
314 
23 


314 

34 


306 
47 



[0030] (B) Physical-properties measuring method (1) The PPVE content measuring method in PFA: After compressing Sample 
PFA at 350 degrees C, it asked for the extinction quotient by the following formula from the infrared absorption spectrum 
(rntrogen-gas-atmosphere mind) of a film with a thickness of about 50 microns obtained by carrying out water cooling, and the 
PPVE content of a sample was calculated using the calibration curve beforehand acquired with the standard film of PPVE content 

(afctt 10.07 

known. ** fflbfcffi ($£4.25 \9 a » 

[003 1] (2) The melting out temperature, the crystallization temperature, and the DSCby heat-of-crystallization PerkinElmer, Inc.7 
mold of PTFE were used. After carrying out weighing capacity of the 5mg of the samples, putting into the aluminum pan of 
dedication and carrying out crimp by the crimper of dedication, it contains on a DSC body and temperature up is started. 
Temperature up was carried out by part for 10 -degree- C/from 200 degrees C to 380 degrees C, and fusion peak temperature was 
searched for as a melting out temperature (Tml :degree C) from the melting curve obtained at this time. After holding a sample for 
1 minute at 380 degrees C, the temperature was lowered by part for 10-degree-C/to 200 degrees C, and crystallization peak 
temperature was searched for as crystallization temperature (Tc:degree C) from the crystallization curve obtained at this time. 
According to the conventional method, it asked for the heat of crystallization (ITc:J/g) from the peak area which connects the point 
that a curve separates from the base line before and behind a crystallization peak, and the point which returns to the base line in a 
straight line, and is defined. After holding a sample for 1 minute at 200 degrees C, again, temperature up was carried out by part 
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for 1 O-degree-C/to 3 80 degrees C, and fusion peak temperature was searched for as a melting out temperature (Tm2, * *) from the 
melting curve obtained at this time. 

[0032] (3) powder with a powdered mean-particle-diameter mean particle diameter of 100 microns or more -- a JIS standard 
sieve and electromagnetism ~ the shaking screen machine (FRITSH ANALYSETTE) was used, and particle size distribution 
were measured by the dry type screen method in the amount of samples of 50g, and it asked for mean particle diameter. About 
powder with a mean particle diameter of 100 microns or less, particle size distribution were measured using the Shimazu 
centrifugation type particle-size-distribution measuring device (SA-CP4L), and it asked for mean particle diameter. 
[0033] (4) According to the approach of a dispersion-liquid colloid particle given in mean-particle-diameter U.S. Pat. No. 
3,391,099, whenever [ light transmission / of the dilution dispersion liquid in the wavelength of 0.546 microns ] was measured, 
and it asked for mean particle diameter based on correlation of the mean particle diameter defined beforehand and whenever 
light transmission ]. 

[0034] (5) It was put on the slide glass, having used as the sample the disc-like intercept with a thickness of about 0.2mm which 
sliced the test piece after the diameter no-load melting fluidity measurement of an average spherulite in the thickness direction, 
and was obtained, and was attached in the METORA FP82HT mold hot stage. Temperature up is carried out by part for 
1 0-degree-C/to 360 degrees C, and a sample is dissolved, and after holding for 3 minutes at 360 degrees C, it was made to lower 
the temperature and recrystallize by part for 1 0-degree-C/to 200 degrees C. The sample front face was observed by the optical 
microscope scale factor 100 and 400 times, having removed the slide glass which carried the sample from the hot stage, and 
checking spherulite structure by polarization, after sample section temperature amounted to 200 degrees C. The diameter of 200 
continuous spherulites observed on a sample front face was measured, and the average was made into the diameter of an average 
spherulite. In addition, since the spherulite was observed as a distorted polygon by the collision with the spherulite which 
adjoined and grew, the diameter of a major axis was made into the diameter. Moreover, the diameter of an average spherulite used 
together the scanning electron microscope (3000 times and 5000 times) about the sample 5 microns or less, and measured the 
diameter of a spherulite. 

[0035] (6) It calcinated at 360 degrees C for 1 hour all over the circulating reactor of the post heating style which placed the 
diameter of 40mm, and the circular aluminum frame of height ** of 10mm on the mild steel plate with a thickness of 1mm ground 
with surface roughness #600 sandpaper, and was filled up with about 5g of powder constituents into it, it took out from the 
furnace, and cooled radiationally to the room temperature, and the test piece with a thickness of about 2mm was obtained. The 
average of roughness height was measured about the front face of this test piece using the scanning laser microscope (Lasertec 
1LM21 mold). In addition, in the example 22 and the example 1 1 of a comparison, the average of roughness height was measured 
[ front face / of the electrostatic-coating film ] about the revolution lining side by the example 23 and the example 1 2 of a 
comparison. 

[0036] (7) About 5 kgf/cm2 after being filled up with tensile strength and an elongation sample into the metal mold heated by 350 
degrees C on a hotpress and heating it for 20 minutes It pressurizes for about 1 minute by the pressure, subsequently to the press 
top of a room temperature metal mold is moved, and they are about 30 kgf7cm2. It pressurizes, and it is left for 20 minutes and 
cools. Thus, from the sheet with a thickness of about 1 .5mm created, the test piece of five sheets was cut down according to 
ASTMD 1457-83, the tensile test was performed by part for 50mm/in initial grip spacing of 22.2mm, and tension rate, and the 
reinforcement and elongation (average of five test pieces) at the time of fracture were searched for. 

[0037] (8) a ratio - the melt indexer made from a melt viscosity Oriental energy machine was used, after filling up with the 5g 
powder sample the cylinder with a bore of 9.53mm held at 372 degrees C **1 degree C and holding it for 5 minutes, it extruded 
through the orifice with a bore [ of 2. 1mm ], and a die length of 8mm under the 5kg load (a piston and weight), and the knockout 
rate at this time (a part for gf) was found, a ratio - melt viscosity was computed by the following formula, 
a ratio - melt viscosity eta(poise ) =53 150 / extrusion rate (a part for gf) 
[003 8] (9) No-load melting fluidity (F) 

The disc-like test piece of diameter 25 (DO) mm pierced from 2mm sheet in thickness which carried out melting compression 
molding and obtained the powder non-constituent at 370 degrees C, and thickness 2(t) mm is placed on a mild steel plate with a 
thickness of 1mm ground with the sandpaper of #600, and after heating for 30 minutes at 3 10 degrees C all over a hot blast 
circulating reactor, it heats at 360 degrees C for further 1 hour. Subsequently, the mild steel plate which carried the test piece is 
cooled radiationally from a furnace to an ejection room temperature. It fuses, the diameter (Dl) of the spreading test piece is 
measured, and the no-load melting fluidity F is computed by the degree type. 
F=(D1 -DO )/2t [0039] (10) Marginal melting fluidity (f) 

a ratio [ in / by the following formula / 372 degrees C of a powder constituent ] - the f value and the above (9) which computed 
from melt viscosity eta and were obtained Size with the F value of the obtained location survey was compared, (this invention 
constituent F>=f) 

logl 0f=3 . 1 2-0.701ogl Oeta [0040] examples 1 -4, the [examples 1 -2 of comparison] mean particle diameter of 0.2 microns, the 
PPVE content of 3.4 % of the weight, the melting out temperature of 308 degrees C, and a ratio - melt viscosity 4.0x104 while 
agitating to the aquosity dispersion liquid of PFA of a poise - a nitric acid - subsequently trichlorofluoroethane was added, the 
end of agglomerated powder was obtained, and this was dried at 150 degrees C for 10 hours. In this way, it is 1 weight section 
and a thermostabilizer, respectively about PTFE powder A-E shown in the obtained desiccation powder 99 weight section and a 
table 2. After supplying the PPS ( "Ryton" made from TOSOH SASUTIRU V-l grinding article) powder 1 weight section, and 
the pure-water 15 weight section to the Henschel mixer (FMlOmade from Mitsui Miike chemically-modified opportunity B mold) 
and mixing for 10 minutes by 3000rpm, the trichlorofluoroethane 50 weight section was added small quantity every, it agitated for 
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1 minute by lOOOrpm, and granulation powder was obtained. Subsequently, after heat-treating this at 300 degrees C for 10 hours, 
it classified with the screen of 1000 microns of openings, and the powder constituent of a passing sieve was made into the sample. 
The property of the test piece obtained from this powder constituent and it is shown in a table 3 with the result of the example of a 
comparison which does not add PTFE powder. The test piece obtained from the powder constituent which added a PTFE 
additive-free thing and small PTFE of the heat of crystallization was inferior in surface smooth nature. In addition, the mean 
particle diameter of the powder which supplied only the desiccation agglomerated powder end of above PFA to the Henschel 
mixer, processed for 10 minutes and was obtained by 3000rpm was 8 microns. 

[0041] examples 5-13, the [examples 3-5 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3.5 % of 
the weight, the melting out temperature of 307 degrees C, and a ratio melt viscosity 3.8x104 The powder constituent was 
obtained like the example 1 with the PTFE addition shown in a table 4 and a table 5 using the aquosity dispersion liquid of PFA 
of a poise, and the PTFE powder A. The property of a powder constituent and a test piece is shown in a table 4 and a table 5. the 
constituent which added PTFE to the large quantity - a ratio - the surface smooth nature of the test piece which it became 
difficult to fabricate a test piece and was obtained with the relative low therefore no-load melting fluidity to melt viscosity 
worsens. 

[0042] an example 14, the [example 6 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3.5 % of the 
weight, the melting out temperature of 307 degrees C, and a ratio — melt viscosity 13x104 The aquosity dispersion liquid of PFA 
of a poise and the PTFE powder A were used, and the powder constituent was obtained like the example 1 so that the rate of 
PTFE in a pitch might become 0.5 % of the weight. The property of the test piece obtained from this powder constituent and it is 
shown in a table 6 with the result of the example of a comparison which does not add PTFE powder. 

[0043] an example 1 5, the [example 7 of comparison] mean particle diameter of 0.2 microns, the PPVE content of 3 . 1 % of the 
weight, the melting out temperature of 308 degrees C, and a ratio - melt viscosity 33x104 The aquosity dispersion liquid of PFA 
of a poise and the PTFE powder A were used, and the powder constituent was obtained like the example 1 so that the rate of 
PTFE in a pitch might become 0.5 % of the weight. The property of the test piece obtained from this powder constituent and it is 
shown in a table 6 with the result of the example of a comparison which does not add PTFE powder. 

[0044] After adding to the aquosity dispersion liquid of PFA which used the aquosity dispersion liquid F of PTFE of the mean 
particle diameter of 0.2 microns, and 34J/g of heat of crystallization which are the raw material of examples 16-20 and the 
[examples 8-10 of comparison] marketing "fine powder" in the example 1 so that the rate of PTFE in a pitch may become 0.001 - 
1 % of the weight, and adding PPS powder at 1% of the weight of a rate to a pitch to them further, while agitating The nitric acid 
was added, the emulsion was destroyed, subsequently trichlorofluoroethane was added and churning granulation was carried out. 
Thus, after rinsing the obtained granulation powder and carrying out desiccation heat weld at 300 degrees C for 10 hours, the 
powder constituent was obtained by classifying with the screen of 1000 microns of openings. The property of a powder 
constituent and a test piece is shown in a table 7 with the result of the example of a comparison which did not add PTFE powder 
for the same actuation, but was carried out. 

[0045] To the [example 21] mean particle diameter of 0.13 microns, and the aquosity dispersion liquid of PFA which used the 
aquosity dispersion liquid G of PTFE of heat-of-crystallization 47 J/g in the example 1, it added so that the rate of PTFE in a pitch 
might become 1 % of the weight, and the powder constituent was obtained like the example 16 to them. The property of a powder 
constituent and a test piece is shown in a table 8. 

[0046] [An example 22, the example 1 1 of a comparison] (surface roughness test of the electrostatic-coating film) 
The 99.5 weight sections and the PTFE powder AO. 5 weight section were supplied to the Henschel mixer in the agglomerated 
powder end of PFA dried at 1 50 degrees C by the example 1, and granulation powder was obtained like the example 1 . After 
heat-treating this granulation powder at 290 degrees C for 4 hours, it ground by rotational frequency lOOOOrpm using the 
ultracentrifuge mill (ZMmade from RETCH- 1). The screen and the powder constituent of a passing sieve were obtained by 1 50 
microns of backward openings which heat-treated this end of a pulverized powder at 300 degrees C for 6 hours. Electrostatic 
blasting of this powder constituent was carried out on the aluminum plate, it calcinated for 30 minutes at 360 degrees C, and the 
paint film with a thickness of about 80 microns was obtained. The property of a powder constituent and the surface roughness of a 
paint film are shown in a table 9 with the result of the example of a comparison which did not add PTFE powder for the same 
actuation, but was carried out. 

[0047] [An example 23, the example 12 of a comparison] (surface roughness test of a revolution lining side) 
The powder constituent was obtained like the example 14 except not adding PPS. Revolution lining of a steel pipe inner surface 
was carried out according to the following conditions using this powder constituent. The same actuation is shown in a table 10 
with the result of the example of a comparison which did not add PTFE powder for the property of a powder constituent, and the 
surface roughness of a lining side, but was carried out. 

[0048] Metal mold: 3B black steel pipe (the bore of 80mm, die length of 150mm) 
# 60 alumina sandblasting processing resin input: 200g (thickness of about 2mm) 

Making machine: Product made from Tamagawa Machine Biaxial 100L rotational casting machine revolution 3.5rpm Rotation 
5.0rpm baking conditions: 300->320 degrees C 320 degrees C of 5-minute temperature up 30 minutes [ of maintenance ] 
320->360 degrees C 360 degrees C of 5-minute temperature up Maintenance 180-minute air cooling 20 minutes [0049] 
[A table 3] 
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405 
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[0050] 
[A table 4] 
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[0051] 
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* Cany out crack initiation and it is film formation impossible. [0052] 



[A table 6] 
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[0053] 
A table 7] 
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[0054] 
[A table 8] 
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[0055] 
[A table 9] 
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[0056] 

"A table 10] 
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[Translation done.] 



